The Global Study of Sexual Attitudes and Behaviors (GSSAB) is an international survey of various aspects of sex and relationships among adults aged 40-80 y. An analysis of GSSAB data was performed to estimate the prevalence and correlates of sexual problems in 13 882 women and 13 618 men from 29 countries. The overall response rate was modest; however, the estimates of prevalence of sexual problems are comparable with published values. Several factors consistently elevated the likelihood of sexual problems. Age was an important correlate of lubrication difficulties among women and of several sexual problems, including a lack of interest in sex, the inability to reach orgasm, and erectile difficulties among men. We conclude that sexual difficulties are relatively common among mature adults throughout the world. Sexual problems tend to be more associated with physical health and aging among men than women.
Introduction
There is an ongoing debate regarding the nature of gender differences in sexual problems. 1 One feature of this debate centers on the extent to which biological, psychosocial, and cultural factors each contribute to these various difficulties. Yet, assessments of their relative influence on the prevalence of sexual problems have been hampered by the lack of systematic, cross-cultural population studies. A recent review of 52 studies on sexual dysfunctions, for example, found that few were based on broadly representative samples, and even fewer included information on multiple sexual problems in both women and men. 2 Indeed, the majority of studies typically focus on erectile dysfunction (ED). With most epidemiological studies focused on North American and Western European populations, findings from other regions of the world are often based on smaller studies involving clinical series or other samples that are not broadly representative. The Global Study of Sexual Attitudes and Behaviors (GSSAB) was recently conducted to investigate health status, as well as attitudes, beliefs, behaviors, and satisfaction regarding sex and relationships among middle-aged and older adults in 29 countries.
The objectives of the current analysis of the GSSAB include the following: (1) to estimate the prevalence of sexual problems among women and men for seven regional clusters and (2) to identify factors that increase the likelihood of reporting selected, common sexual problems by gender and regional cluster.
Methods
The GSSAB is the first large, multi-country survey to systematically study attitudes, beliefs, and health in sexual relationships in middle-aged and older adults. The survey involved 13 882 women and 13 618 men, aged 40-80 years, in 29 countries, representing many world regions. In Europe (Austria, sponse rate was 19%, with the mean rate for the telephone interviews at 15% and 30% for the selfcompleted questionnaires and 33% for the mailed, self-completed questionnaires used in Japan. Response rate ranged from 8-55% in the various countries.
Verbal consent was obtained from all study participants. They were also informed about the following issues: (1) all information obtained would be used in aggregate, (2) responses were voluntary, (3) the confidentiality and the privacy of their responses were protected because no personal identifiers were coded into the interview instruments, (4) no list of respondents was retained, and (5) 'refusers' were not called back in an effort to convert them to participating respondents.
The questionnaire asked for information about demographics; health; relationships and general satisfaction with life as a whole; as well as individual behavior, practices, attitudes, and beliefs regarding sexuality. The presence of sexual problems was assessed using the following question: 'During the last 12 months have you ever experienced any of the following for a period of 2 months or more when you: (1) lacked interest in having sex; (2) were unable to reach climax (experience orgasm); (3) reached climax (experienced orgasm) too quickly; (4) experienced physical pain during sex; (5) did not find sex pleasurable; (6) had trouble achieving or maintaining an erection (men only); and (7) had trouble becoming adequately lubricated (women only)?'. Respondents were permitted to answer yes to all that applied. For those indicating the presence of a specific sexual problem, the relative severity was assessed in a follow-up question: 'For each of these experiences, how often would you say this has occurred during the last 12 months? Would you say that this has occurred occasionally, sometimes, or frequently?'.
We restricted our analyses to only those respondents who had had intercourse at least once in the year prior to being interviewed. This procedure reduced our sample size to 9000 women and 11 205 men and tended to drop older respondents, who were sexually inactive more frequently. Thus, the prevalence of sexual problems was calculated by dividing the total number of self-reports for each problem by the total number of respondents, who were sexually active in the year prior to being interviewed, by gender. Country-specific data were grouped into clusters, according to geographic proximity, shared cultural backgrounds, and similar modes of data collection. Using the age distribution of the entire sample in the GSSAB for women and men separately, we age-standardized the prevalence estimates for each regional cluster.
A number of possible correlates of sexual problems were investigated. These included age, selfreported measures of general health status, current level of physical activity, self-report of a diagnosed vascular condition (including hypertension, diabetes, heart disease, high cholesterol, and having had a stroke), self-report of a diagnosis of depression, prostate disease (among men), having had a hysterectomy (among women), and whether respondents currently or formerly smoked. Respondents also reported how often they thought about sex-a proxy for their current level of sexual libido-and whether they agreed with the belief that aging reduced sexual desire and/or behavior. Other selfreported measures included educational attainment, whether respondents believed that their religion guided their sexual behavior, experience with divorce and financial problems in the 3-y period prior to being interviewed, the expected time horizon of their current relationships, the frequency of engaging in sex, whether they usually engaged in foreplay, and whether they were sexually exclusive.
We utilized logistic regression in this study. This approach produced adjusted odds ratios (ORs), which indicate the odds of reporting the particular sexual problem among those with a given characteristic (eg poor health) relative to people in a reference category (eg good health), controlling for all other factors in the regression analysis. In these analyses, the presence of a sexual problem included only those respondents who reported 'sometimes' or 'frequently' having the problem (ie those who indicated 'occasionally' were recoded to indicate no sexual problem). In order to evaluate the validity of pooling a specific country with the others in a regional cluster, we employed a series of interaction models between covariates and country dummy variables to test whether a specific country could be pooled in an analysis. Countries with covariate patterns that were significantly different from the pooled sample were dropped from the analysis (results are available upon request). Thus, we dropped the following countries: (1) Austria, the UK, France, Italy, South Africa, Algeria, Taiwan, Indonesia, Philippines, and Singapore in logistic regressions of orgasm problems; (2) Sweden, Israel, Mexico, Egypt, Taiwan, and Philippines in logistic regressions of lubrication difficulties, (3) Morocco, Korea, Malaysia, Philippines, and Singapore in logistic regressions of early ejaculation; and (4) the UK, South Africa, Algeria, Morocco, Korea, Malaysia, and Thailand in logistic regressions of erectile difficulties.
Results

Prevalence of sexual problems among women and men
Tables 1a and b present the prevalence of sexual problems of 2 months or more duration, subdivided by frequency of occurrence, among women and men, respectively. In most cases, the reported prevalence of sexual problems was higher in East Asia and Southeast Asia than in other regions of the world. For women, lack of interest in sex and inability to reach orgasm were the most common sexual problems across the world regions, ranging from 26 to 43% and 18 to 41%, respectively. For men, early ejaculation was the most common complaint, with 31% of men interviewed in Southeast Asia reporting this problem. Finally, erectile difficulties among men and lubrication difficulties among women were both relatively common and showed similar prevalence across most regions. Notable exceptions were East Asia and Southeast Asia, where the prevalence of both complaints was approximately double that reported in other regions.
Factors associated with the likelihood of reporting sexual problems
We analyzed the factors associated with the likelihood of reporting sexual problems among women and men. We focused on more severe problems: only those respondents indicating a periodic (sometimes) or frequent sexual problem in the 12 months prior to being interviewed were coded as having that particular problem. Here we present detailed analyses of four selected problems: the inability to reach orgasm and lubrication difficulties for women; early ejaculation and erectile difficulties among men.
Women's inability to reach orgasm Table 2 presents logistic-regression results for factors associated with the likelihood of reporting an inability to reach orgasm among women. Age does not appear to be systematically associated with this problem, although several regions show some positive associations. Poor health tends to increase the likelihood of orgasm difficulties, but is only statistically significant in the non-European West (OR ¼ 1.6) and East Asian (OR ¼ 1.5) populations. In contrast, thinking about sex is associated with a decreased likelihood of this problem.
Most other factors, including physical inactivity, vascular diseases, having had a hysterectomy, smoking, and beliefs about aging and sexual energy show inconsistent associations. Financial problems and depression consistently show positive associations, however, few of the odds ratios reach statistical significance. Relationship characteristics such as partnership status, the frequency of sex, and foreplay are generally nonsignificant, although women who have low expectations about the future viability of their relationship(s) are consistently more likely to report this problem. Based on reports from sexually active respondents. 95% CI in parentheses. Percentage in the first row of each region panel indicates the regional average of sexual dysfunction, defined as an experience of dysfunction for a period of 2 months or more. The difference between the regional average and the sum of the three levels of severity of sexual dysfunction indicates the proportion who failed to specify the level of severity. All prevalences are adjusted according to the age distribution of the total of sexually active men in the GSSAB survey. a Includes Austria, Belgium, Germany, Sweden, and the UK (n ¼ 2151 Table 4 presents logistic-regression results for factors associated with the likelihood of reporting early ejaculation. Vascular diseases initially seemed to be correlated with an increased probability of reporting early ejaculation; however, it appears that this association was confounded by ED, likely due to confusion about the two conditions in the respondents. After controlling for ED, early ejaculation was correlated with vascular diseases only in the Middle East.
Women's lubrication difficulties
lubrication difficulties, but having had a hysterectomy is consistently associated with a lower likelihood of this problem. With the exception of Southern Europe, belief in religion guiding sex is associated with consistently raised odds ratios, although statistical significance is seen only in East Asia. Women with lower educational attainment are less likely to report problems with lubrication in several world regions. Also, women who have been diagnosed with depression in the past are greater than one and one-half times more likely to report this problem in Southern European (OR ¼ 1.8), nonEuropean Western (OR ¼ 1.8), Central/South American (OR ¼ 1.8), Middle Eastern (OR ¼ 1.6), and Southeast Asian (OR ¼ 1.6) country clusters.
Men's early ejaculation
In general, education is negatively associated with this problem; men without a college education are twice as likely to report this problem in Central/ South America (OR ¼ 2.3-2.6) and the Middle East (OR ¼ 2.2-2.3). Experience with financial problems elevates the likelihood of reporting early ejaculation, but this is statistically significant only in the Middle East (OR ¼ 1.8). Infrequent sex tends to be associated with the likelihood of this problem. Overall, these models had the least explanatory power in this study. 9) . Finally, several relationship characteristics are relevant as well. Men in uncommitted relationships tend to experience these problems more, and erectile difficulties appear to be highly associated with infrequent sex.
Men's erectile difficulties
vascular condition increases the likelihood of erectile difficulties in almost all world regions, with ORs ranging from 1.4 to 4.4. Prostate disease consistently increases the likelihood of erectile difficulties in all world regions as well, but is only statistically significant in Northern Europe (OR ¼ 1.8) and Southern Europe (OR ¼ 2.0). Regarding the remaining factors, financial problems elevate the likelihood of erectile difficulties in several world regions, including Northern Europe (OR ¼ 2.3), Southeast Asia (OR ¼ 2.2), and the Middle East (OR ¼ 3.1). Moreover, men with a history of depression are also more likely to report problems with erections, although these findings are statistically significant only in Southern Europe (OR ¼ 1.9) and the non-European West (OR ¼ 1.
Other sexual problems
We also examined several additional sexual problems using logistic regression, including a lack of interest in sex (Table 6) , pain during sex (Table 7) , and non-pleasurable sex (Table 8 ) among women and a lack of interest in sex (Table 9) , the inability to orgasm (Table 10) , and nonpleasurable sex (Table 11) among men.
For women, a lack of interest in sex is associated with the belief that aging reduces sexual desire and activity (OR from 1.2 to 1.8), thinking about sex infrequently (thinking about sex more frequently is associated with OR from 0.3 to 1.0), depression (OR from 1.3 to 2.2), low expectations about the future of the relationship (lower expectations are associated with OR from 1.2 to 3.1 in all regions except Southeast Asia (OR ¼ 0.5)), and infrequent sex (less frequent sex is associated OR from 1.0 to 3.1, within all regions except East Asia (OR ¼ 0.9)) ( Table 6 ).
Factors associated with pain during sex among women include younger age (the effect shows considerable variability between regions), poor health (OR from 1.0 to 2.1), infrequent sex (OR from 1.0 to 2.6), and low expectations about the future of the relationship (there is some variability between regions, however, lower expectations were usually associated with increasing likelihood of the problem (Table 7) ).
With respect to nonpleasurable sex among women, thinking about sex infrequently (with thinking Southeast Asia (OR ¼ 0.6)) all elevate the likelihood of reporting this problem (Table 8) .
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For men, a lack of interest in sex is associated with older age (OR up to 10.6, with considerable variability between regions), poor health (OR from 0.8 to 2.6), thinking about sex infrequently (with thinking of sex never or less than once a month as the referent, sexually active women who thought about sex at least a few times a month had OR from 0.1 to 0.9 in all regions except Middle East (OR ¼ 1.2)), depression (OR from 1.5 to 2.9 in all regions except East Asia (OR ¼ 0.9)), and infrequent sex (OR from 1.6 to 6.7 in all regions except Middle east (OR ¼ 0.7)) ( Table 9 ). 
Factors associated with the inability to orgasm include age (OR up to 7.7, with considerable variability between regions) and prostate disease (OR from 1.0 to 7.0) (Table 10) . Finally, nonpleasurable sex is associated with poor health (OR from 1.1 to 4.8), financial problems (OR from 1.1 to 3.2 in all regions except Central/South America (OR ¼ 0.9)), and infrequent sex (OR up to 9.9, with some variability between regions and in Central/South America the opposite trend is seen (OR 0.6 and 0.8)) (Table 11 ).
Comments
In this research, we have examined a number of factors that may be contributory in the etiology of sexual problems in women and men. The unique strength of this study is its cross-cultural emphasis. With a sample drawn from 29 countries, we identified several factors that increased the likelihood of a sexual problem in multiple regions of the world. So, for example, the significant effects of age and depression across world regions support both physiological and psychological arguments about the etiology of sexual problems. The GSSAB also provides extensive variation with respect to sexual attitudes, beliefs, and behaviors, and we observed many effects that were significant only in certain regions of the world. Future research should investigate the significance of these contingent effects.
While the prevalence of most sexual problems tends to increase with age, [3] [4] [5] [6] we found that older age, net of other factors, consistently increased the likelihood of most sexual problems among men but not women. Only lubrication difficulties among women were positively associated with older age. Studies in elderly individuals have indicated that the effects of aging may be of less importance if the effects of the relationship are taken into account. 7 Since the more physiological sexual problemserectile and lubrication difficulties-clearly have a significant biological component, it is not surprising that they are associated with increased age. [7] [8] [9] However, this study does demonstrate that aging effects are more relevant for men than women. A significant association between aging and the likelihood of male erectile difficulties was seen in all regions except Southeast Asia and Central/South America. The lack of a significant association in Central/South America is in contrast to the findings of a study of incidence of ED by Moreira et al (2003) that was conducted recently in Brazil. 10 This apparent inconsistency may be the result of selection bias in the present study. A second important physical factor is a history of vascular disease. Men who reported having had at least one type of vascular disease (eg hypertension, diabetes, heart disease, high cholesterol, and having had a stroke) are more likely to experience erectile difficulties.
Mental health and stress are also thought to influence sexual function. In the GSSAB, depression was associated with the likelihood of erectile and lubrication difficulties in some regions of the world, while stress from financial problems is positively associated with the inability to reach orgasm among women and erectile difficulties among men. We also found some evidence that education was positively associated with the likelihood of lubrication problems and was negatively associated with early ejaculation. Thus, the findings of the current analyses demonstrated some effects of psychosocial context in terms of the significance of stressful events, education level, and the occurrence of depression. Previous studies have reported that depression, stress, and emotional problems can be related to a reduced interest in sex as well as other sexual problems.
3,4 Socioeconomic factors have also been shown to have an effect on sexual function in both women and men. 3 Relationship issues also play a role in the etiology of sexual problems. [11] [12] [13] [14] In relationships in which partners show that they care for one another in everyday matters and communicate effectively about their sexual needs, one would anticipate a relatively low risk of sexual problems. In contrast, where there are difficulties in the overall relationship, one would expect this to have a negative impact on sexual function. In the current analysis, low expectations about the future of the relationship increased the likelihood of an inability to reach orgasm among women, while being in an uncommitted relationship was positively associated with erectile difficulties in men. Finally, having infrequent sex also increased the likelihood of erectile and lubrication difficulties.
The GSSAB has a number of limitations. Methodological issues regarding the study include potentially systematic biases arising from several causes: (1) differences in recruitment of samples and administration of surveys across countries, (2) challenges associated with achieving accurate, valid translations of the survey instrument in multiple languages to ensure the comparability of questions and responses, (3) the adequacy of pooling diverse population samples into regional clusters that are sufficiently homogeneous for comparative statistical analysis, (4) variation in the quality of the countryspecific survey organizations across the 29 countries, and (5) the attainment of modest response rates.
Thus, while these data are broadly inclusive, they may not be truly representative of each country's entire adult and older populations because of the relatively modest response rates attained in the countries with the random-digit-dialing protocol and because the door-to-door and intercept protocols drew heavily on urban populations. In general, low completion rates can be of concern because they may be indicative of possible selection bias in the way subjects are recruited and these issues raise Risk factors for sexual problems EO Laumann et al some questions about the accuracy of our prevalence estimates. Prior research has concluded that different modes of administration (telephone and personal survey) resulted in few differences in reports of sexual behavior. 15 We have also tested the effects of the different modes of interview used in the GSSAB and found no effect. 16 As in all cross-sectional surveys, the causal direction of many covariates is not clear. For example, when we observe an association between overall health or depression and a sexual problem, we cannot discern the causal direction in these cross-sectional data. All of our measures are selfreported, and many are based on responses to single items; however, in a multi-country survey of this size, it would not be feasible to include physical examinations. Hence, there is likely to be considerable classification error, which is most likely reflected in the relatively modest sizes of many ORs. Self-reports of sexual conditions and other health conditions are likely to under-estimate the true prevalence because the subject may not be aware, may not recall or may choose not to disclose that he/she has the problem/condition in question. A subject is unlikely to report a problem/condition that he/she does not have.
Wherever possible, we have compared the country-specific results of the GSSAB surveys with the findings of published studies conducted in these countries. Although there are a number of methodological differences between the various studies, such as the age range of the men included in the analyses and the definition of dysfunction that was applied, we have attempted to compare the estimates of prevalence of sexual dysfunction in GSSAB surveys with those reported in the literature (most published studies report only erectile dysfunction), including the US, 3, 6, 8, 9 Australia, 17, 18 Brazil, [19] [20] [21] Germany, 22 Italy, 20, 23 Thailand, 24 Spain, 25 the UK, 4, 26 Malaysia, 20 Japan, 20 Morocco, 27 Mexico, 28 Korea, 29 and other countries and subpopulations. 2, [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] The ageadjusted estimates of prevalence of erectile dysfunction in GSSAB ranged from 13 to 28% across the seven regions. Similar estimates have been reported in studies conducted in Australia, 18 Brazil, 19 Egypt, 30 France, 31 Germany, 22 Netherlands, 32 Spain, 2 and UK. 26 Considerably higher estimates have been reported in studies from Australia, 17 Belgium, 33 Brazil, 20, 21 Finland, 34, 35 Italy, 20 Japan, 20 Mexico, 28 Morocco, 27 Thailand, 24 Turkey, 36 USA, 6, 8, 37 and lower estimates in Denmark 38 and Sweden. 5 Thus, our prevalence estimates are often lower and thus more conservative than in many of the other studies.
Conclusion
A number of sexual problems were found to be frequent in this large sample of women and men aged 40-80 y. Physical, social/emotional, and relationship factors were all found to have a significant impact on the prevalence of one or more sexual problems. In addition, we observed an important gender difference: increasing age was more consistently associated with sexual problems among men. Thus, sexual problems among women and men appear to share similar correlates, but physical factors may play a larger role among men. However, as men age, there may be more psychological and relationship issues as well that influence their sexual satisfaction and performance.
